Effects of intracellular tyrosine residue mutation and carboxyl terminus truncation on signal transduction and internalization of the rat bradykinin B2 receptor.
Presently, little is known of the amino acid motif(s) participating in bradykinin B2 receptor-mediated signal transduction processes. In this report we investigate the potential role of the two existing tyrosine (Tyr) residues in the intracellular regions and the carboxyl terminus in the regulatory function of this receptor. Rat-1 cells, which do not contain detectable bradykinin B2 receptor, were transfected with wild type and mutant receptor cDNAs. Tyr-131 and Tyr-321 were each mutated to corresponding alanine-, serine-, and phenylalanine-containing sequences. The last 34 amino acid residues of the carboxyl terminus were truncated. Rat-1 cells transfected with the mutant forms of the receptor cDNA including the truncated COOH-terminal cDNA all bound [3H]bradykinin with essentially the same Kd of approximately 2.2 nM as cells transfected with the wild type bradykinin B2 receptor. However, mutating Tyr-131 resulted in important changes in bradykinin-stimulated phosphoinositide turnover and arachidonate release. For example, exchanging Tyr-131 for alanine led to an 80% decreased arachidonate release (p < 0.005), 90% decrease in inositol phosphate (IP) accumulation (p < 0.001), with receptor uptake at 15 min remaining essentially unchanged. Mutating the same Tyr to phenylalanine resulted in unchanged bradykinin-stimulated IP accumulation, only a slightly lowered arachidonate release, and unchanged receptor uptake at 15 min. Mutating Tyr-321 to alanine resulted in a very different pattern. There was a small but significant reduction in arachidonate release (p < 0.03) and IP accumulation (p < 0.008) with a large, 30%, increase in receptor uptake at 15 min (p < 0.010). Truncation of a portion of the carboxyl tail also proved meaningful, with a 60% decrease in arachidonate release and an 80% decrease in IP accumulation. The truncation also resulted in a large, 130%, decrease in receptor uptake at 15 min (p < 0.023). Taken together, these results point to Tyr-131 as an important element in determining bradykinin-stimulated arachidonate release and IP accumulation. Tyrosine phosphorylation at this site apparently does not play a major role. Tyr-131, Tyr-321, and the carboxyl tail appear to be important in determining receptor uptake.